
Put sib coiztains  ai&mun perforrronct 8tuhtdrr  a n d  rppclficatbm  of
materials, part8, procc8sc8~ and rppllanccs wed in ~ircrrf’t ‘uad Laple-
ments  the prOVi810~  of 8Mlorw 3.18, &A.& hb.16,  6.18 md 7.18 of the
Civil Air Rcgulatims. The regulation 08~8 tlae Techalcal  StalerdaM  Orrder
8ystcm which, in brief, prOVidt8  for IrU,bdwtrJ cooptrrtioo h the
development of performance utandardrr and 8peciflcatloas uh$ch are adopted
by the Administrator 8s Techice1  Standard Ordcr~, and l form of 1-0
regulation by iadustry  in demonstrating coapliuace ulth these ardcm.

pullt su COnSi8t8 Of two aubputr. Subpvt A contalm the geaeral ra-
qulrements applicable to ill Technical Standard Ordera. There prtirion8
are buhmuited below for the convenicat reference of the public. Subp&rt
B contains the technice1  &mdards md apecificrtioas to uhlch & puticu-
lu product rust confom, ulrd each Technical Sturdrrd  Qrdcr ia Iret fom
an the approprhte #e&ion of Subpart 8. The aabJect Technical Standard
Order is printed below. ANY TECHNICAL STANDARD ORDER XAI BE OBTAINED BX’
SENDnG A REQUEST TO F& UASHDJ~ON 25, 0. C.

Thl8 crubport provides, in put,
that 8 8umhctwer Of l n 8bCrBft
materi& pert,  pr0Ce38t OT l ppll-
mce for uhich 8tandards are sstrb-
llshed in Subpart B, prior fo St8
distribution for use on 8 dril
81rCYdt  of the United strter,
shall furfish 8 written tirtmmt
of conforplance certuying that the
material, part, pracem, or 8pplb
8nce meets the applicable perform-
ance standards tstabliahtd  ia thi8
part. The 8tatenrent  of conform-
ance must be signed bp II perron
duly mthorized by the manufacturer,
and firnished to the Chief,
Engineertrg and Hanufacturing Divi-
don, Bureau of Flight Standarcb,
Federal Aviation Agency,
Washington 25# D. C.

8ubput A tie ~eq~tise l ppmpri-
ate nuking of materl~l~,  part+
~roCe8sc8~ uad l ppliUSe$ 88 f&bU8:

(a) Haat  and rddrc8s of the rqr)rr-
f8CtIWtr rerrpon8ibl@ for C~~~%utCr,

(b) Equipmeat name8 or type oc
model de8ignrtion,

(c) Weight to the beUe8t pound
and fract%on fhereoi,

(d) Serul number ma/or d&e af
ranufocture, Urd

(t) Applic8bh Technic81  Stuadard
Order (TSO)  mbber.

In addition, Subpart A provlderr
that no dePiatlon vlll be granted
frm the perforraance  standards eatab-
fished in Subpart 8, 8nd that the
Administrator may take l pproprirte
&ion la fht event of noncompliance
with Pert $a.

.
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meats8  argmtic, aon-stabilitcd type (aignettc  compass) uhlch tpcclfi~
art required to be approved for we on civil aircraft of the U&ted 8t@%880
New models of dhectlon  instrwents,  magnetic, aon-•tabilited  Qpe (mg-
nttic compass) aufactured SOT ~ns~llrt~on 011 civil aircraSt  on ar U’~U
April 1, 1959, 8brll meet tht 8tNdAd 8tt fWth ia UE h?Wl&Uti-1 ,Standard B-39& Virectioa Iiastnmcnt, i gneth,  %on-Stabilhed  m
(Hagnctic i3cmpass)  a @ dated July l& 1956,&ththt exceptions lisfsd in
mabparogreph (2) of this paragraph. Direction bwtrwtats, magnetic, ao+
strbilltcd type (magnetic coraprss)  approved b the Administrrto~ pr%or ta
April 1, 1959, UJ coatinut to be mmfacturad  orrder the pr&sSona  ob -
their original l pprwal. c

d -.
.-.- . -.0' .  .

(2) Ekctptions. (i) Coziforarnce uitb the following 8ection8 irr sot
required: 3.1; 3 .1.‘1; 301.2; 3.21 b.3.3.

(ii) Subrrtitute tbt follauing for m&ion 7.~ ~Pe~forunce  bstss
l The follauing tests in addition fo any otbtrs deemed necesmry  b the
manufacturer, 8ha be the basis for detarainbg cmplimce vlth the per-
fombancc requIremeat  of this ,taa&rd." '.

(b) Harkin In lieu of the wclght l peeiiied ta puagraph (c) of :3
jSlb.3,  thd'iag ahaUbe mhomt . .

(1) Instrwmtt~(IarII)

(2) Reting  Sf a~plIc&bls,  1. l e8 l lectriwl, vacttum, etc..
ta requlrementso One copy oath of the manufacturer% qm-
&ions, rrchematic  diagrams,  and %msttilrtion procedwes ahall

'be fumiahtd the Chief, Engineering and Wamfwturing DMsion, hdcral
Aoirtlon Agency, Uashlngton  25, De Cl 8 vith the drtmtnt  of conformnce. ,

te. April 1, 1959.
.

.

the Society of Automtioe Engineers, tic.,
::k

-
17, New York.
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(Kagnttic Comprss)
.

1. PURPOSE: To l pecify aiY&lm mquiremtnti for non-#tiUted m8gnctLc  d%mct%m
Etnts for use b &&raft, the optrrtion of Which rqr mabJect tbt %dm-
atnt .M the endromental condition8 rpecified ln Purg~aph 3.3.

2. SCOPE: This Atmnautlcd  Standud  covera two basic Qpt~ of Smtrrrsacnt8  an
3zrEs:

rspef - Dbct Rerdlag
. me ff - RawkIn&cM.n,g

3. GEERAL RE~‘JIRDZ?TS:

3.1 Haterial and Uorkmnshlp:

3.1.1 Hstefials  : Hattrials  &ml1 be of a quaUty which axpedence al/or t+wts
have demonstrated to be nitable md dependable for um %a abcraft 5n&ma-
mtnts.

3.1.2  Workmanship: Worhmship rhall be consirtent with high-grade tireraft
Lnstment manufacturing practice. .

3.2 Identification: The following Infommtion  8h&l be leg%uy uid ptnmnt~
marked on the instrument or rttachtd thtrstm

(a) Name of Irwtmmtnt
(b) Aeronautical Standprd AS 396A
(c) Harmfecturtr*b  part number
(d) kkm.factwtrt8  serial  number or date of mmafrcbm8

’ (t) hmf’acturer’b  name and/or trademark
(f) Rating, 3.f applicable (Electrical, Vactzun, &)

3.3 Environmental Cmditions: The following contitiom have bten t&&lished m
design requirements only. Tests rrhau be conducted as specified irr Se&i0188
5, 6 usd 7.

3.3.1 Te erature:
T-=-

When installtd in accordance tith the Smtrumnt mmufecturer~s
rhructions, the bWmment  shall fwction over the range.of ambient tan-
per&we shown in Column A below and shall not be adversely affected bp
exposure to the range of temperature shown in Column B belay:

.
fnstment Location AL- ,B

Heated Areas (Ttmperatwt Controlled) -3a~scy: - 65 w 7oc
Unheated Areas (Temperature Uncontrolltd) - 55 t0 ?OC - 65 to 702

3.3.2 Humidityt The Instrument shall function and shall not be adversely tife&td
when exposed to any reletive humidity In the range from- 0 *ti 95% at 8 f-0 _
peraturt  0f approximately  32~.

.
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-20

P o w e r  Plmt  l’bunted 5 - 1% 0.100
Winga and Qnptnnagt 5-m

2og

mlst1agc . S-500
a036 log

Pure1 or Rack (with i-50 0.0360.020
shoc~unts)

160: 58

3.3.b Altltudtt The Instrument &mill function and &all smt be adveracly affectad
irhen
fee t  ta i

ecttd ta a prtmurt IJd timptrrture tmge l c@valsnt  ftonr 4000
0,000 fmt rtrndard altitude peT NACA Rtprt 1235, ucept 88

limited ty application of Puagmph  f.3.L 9!tm Ssutnment ahill not bt ad-
vtrmly affecttd uhtn rrubjectid  to a premura  of 50 Sn. Rg. l bsolnte.

5.b Radio Interftrerrr:t~ The instrument ahall not be the fowcc of ob$tctionaUe
hterftrence, under operating conditions at q fkaqwncierr  used or) rircrrft
either bp radirtion or feed-back, irr mdlo l qylptat Snstdled Sn the ame
aIrcraft  a8 the ln8tnament.

3.5 Wapetlc Effect: Iht magnetic effect  of tb Snstnamtnt &ml3 tPt advemely
affect the operation of other inrrttvmtnfs indalled irr fhe l mt drcraft.

t.1 Indicating Method:
soyed:

Oneoithefolloting~tthodsof indicrtion 8hallb8

Method  I .

Hethod I I Rotating oertbl dllII with fbced lubber88 ti.
Dial rotatea counttr-clocM8e for right tnnm.

Htthod  III RotatSng pohter with f%ced graduted  dir’l,
Pointer mtstts clockwise for ri&ttwnse  U
pOSitiOl'b  play be 8ettdib.

During 8traig)rt  fli&t the instnmfi tshfi indlcrtc
s tliroughout the 360 degree scale range, during divea,

climbs or banks up to at least 20 degreea displacement f'mn l&e1 fli&t,
.

lb.3 Dial Harkhg8s

.
.

.

s
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t.3.2 Visibility: Index and dial amdnp’rhrll bt *stat fma w pat usthin
the frustum of a cone the side of which makes m urglt of 30 dtgrtet titb
the perpmiicular  tco the dirl and tht mu’11 diameter  of Milch is the
r:a%un .of the instnmentcuw. At le88t two m8eral8  dbll be 8-0
*%mecw?y visible.

IrL0 ! Power Variations: All units shall  praperly
/or 4 10% variation in A.C.

sa
.

&.s Compensation Proti~~ons~ bans 8hdl be provided for compensrtin for l raai-
circular deviation. Compensating tfftct 8hII bt bttwetn 15 ud &0 devecs
%.n each direction for cuch mcib whtn ulJwted  for w&sum effect.

&.6 Power Htif&ction fndicatbm ?hns rh& b ~orporatd in the %nstr\wt!&
to fndicate when adequate power (voltage uad/or currtnt)  irr rrct being madt
available to al phases required for the proper operrtioa  of tht instrument.
The bdiceting means she1 indicdit l f&ihm o? 8 adbnction in a pcmit%Ye
1Damtr.’

5. TEST CONDFONS:

5.1 Atmospheric Conditionm ufis8s othendst mptcifSed,  ti test8 rtcpired b
%is Aeronauticall  Stancbd 8ha be ‘conducted at m atmospheric pressure of
approximately 29.92 inches of atmuy,  at m unbhnt ttnptratwt  of rpprord-
mtely 29 and l t l rtlativt hwddity of not greater fslm 85 percent. Uhea
tests ue conducted tits1 ttmosphtfic  pressure or ttmperattwt rruJwtantid,ly
dtfferent from these values, tilouanct &all be made for the vsrist5ms  fm
the specified conditions.

‘t.2 v$bratlion (to nhbdzt i’kiction)r Udtss otherube specified,  all tests f o r
e may be conducted tith the instrument subJected to 8 dbratiaa &

0.002 ta 0.005 inch double mplltude rt 8 frequency of 1500  to 2000 eyelea
per minute. The term dcuble mpl!LtucSe as used herein indicates the t&d
displacement from positive m-urn to negative ~~JWI.

.
5.3 Vibration Equipment: Vlbretlon  equipment shall be used Mdch will provide

frequencies and amplitgdts  conbfstent  with the requ%remymts  of Paragraph. 3.3.)
with the following charac%eristicrrs
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t.3.2 Visibility: Index and dial amdnp’rhrll bt *stat fma w pat usthin
the frustum of a cone the side of which makes m urglt of 30 dtgrtet titb
the perpmiicular  tco the dirl and tht mu’11 diameter  of Milch is the
r:a%un .of the instnmentcuw. At le88t two m8eral8  dbll be 8-0
*%mecw?y visible.

IrL0 ! Power Variations: All units shall  praperly
/or 4 10% variation in A.C.

sa
.

&.s Compensation Proti~~ons~ bans 8hdl be provided for compensrtin for l raai-
circular deviation. Compensating tfftct 8hII bt bttwetn 15 ud &0 devecs
%.n each direction for cuch mcib whtn ulJwted  for w&sum effect.

&.6 Power Htif&ction fndicatbm ?hns rh& b ~orporatd in the %nstr\wt!&
to fndicate when adequate power (voltage uad/or currtnt)  irr rrct being madt
available to al phases required for the proper operrtioa  of tht instrument.
The bdiceting means she1 indicdit l f&ihm o? 8 adbnction in a pcmit%Ye
1Damtr.’

5. TEST CONDFONS:

5.1 Atmospheric Conditionm ufis8s othendst mptcifSed,  ti test8 rtcpired b
%is Aeronauticall  Stancbd 8ha be ‘conducted at m atmospheric pressure of
approximately 29.92 inches of atmuy,  at m unbhnt ttnptratwt  of rpprord-
mtely 29 and l t l rtlativt hwddity of not greater fslm 85 percent. Uhea
tests ue conducted tits1 ttmosphtfic  pressure or ttmperattwt rruJwtantid,ly
dtfferent from these values, tilouanct &all be made for the vsrist5ms  fm
the specified conditions.

‘t.2 v$bratlion (to nhbdzt i’kiction)r Udtss otherube specified,  all tests f o r
e may be conducted tith the instrument subJected to 8 dbratiaa &

0.002 ta 0.005 inch double mplltude rt 8 frequency of 1500  to 2000 eyelea
per minute. The term dcuble mpl!LtucSe as used herein indicates the t&d
displacement from positive m-urn to negative ~~JWI.

.
5.3 Vibration Equipment: Vlbretlon  equipment shall be used Mdch will provide

frequencies and amplitgdts  conbfstent  with the requ%remymts  of Paragraph. 3.3.)
with the following charac%eristicrrs
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6.5 HeelIn  Errors vhcn the magnetic-8tnsltive  un$t ir t5lttU 20 d&r* Proar
l5ciikneve1 posit%on the arptic elmcnt 8bll be fht tD rotat8
through 360 dtgmb. When the anit is-tfittd  lo &games tht sndbrtd beti-
Sng shall rw>t difftr fmn the indicated bcrding 1~2th the magnetic-wzsitire
onit in bornal  ltvtl positSon by move than h depw. Tht Lhdicltor dial
(or polnttr) 8hall atIll bt rllrlblt 88 8ptclfStd Sa P8wgmph ir.3.2,

6.6 Swirl: When tht magmtic-wu%tSve  it tu t&d 20 dtgrtts fmm no@
stated in a&math, at l tatr of 30 dagrcw per ncond, through )60
degrees, stopping at W, S, E and W indication,  the ovtrmdng  of tht $n-
dicrtor dipl (or polnkr) -at each of tbsc points &all not exceed 6 degrees. \

6.7 Conpensrtionr  With the mpctic-mnsitive tit OII W Lading md the campen-
sotor adJusted  for ah&em tfftct, tht maIt emor u%th  tht compensatm  shall
not dlffcr from the tcrlt error tit3rout compensator b more tbn 2 degrtts.
The MAJUUJU adJustrUe comptnmtlon effect l hall be bertwem 1s md LO degrees
in tach direction for each uds.

liien the magnetic-stnsltivt anIt 18 plwtd on rqy cardinal hcadbq  and tie
opposite axb conpensatir 8djusted for mabm effect the indicrted he8d%ng
rrhall  not change aort than 2 dtgrtes.

6.8 D i e l e c t r i c : Ungrowdtd instnmtntr or grounded Sastnments  prior to con-
nection of internal ground vlrt, rrhall be tested trJ rS#tr  the mtt&d oi
Inspection of Puegmph 6.8.1 uad 6.e.2.

6.8.1 fnsuht%on Rts2stanct~ The huhtim rtsfttmce atmzrtd at 500 volt8 D.C.
(200 volts for hermetically  staltd, titrt grrr filled %nstsltmtntP)  between
fl electrical circufts  comecttd  together  ud the metallic cast hall zmt
be less than 20 megohM*

6.e.2 Dieltctrh Strength The UmlrtSon lrhall uithdand  without tPidt=e of
amage  the application of 8 rlnusoWil  voltrge 8t 8 comercial frtqutmy
between dl tbctrhl circuits oomected together and the rectall.%c cue,
for 8 period of five seconds. The RMS talut of the sinusoidal voltage
applied 8hfil be either f%ve (5) tbes the amdam bkstrument operating
voltage8 or 500 volts, wf\,ichevtr Is lower, exctpt that on htmtticllly
scaled, (inert gas filled inrstnments) the ttst voltage &hall be 200 .
volts us.

6.8.2.1 Instruments hatig II permanent interml gmmd connation shall bt
tested 8S follows8

The insulation shall withstand withdut tvidt~t of damage tb
application of 8 sinusoidal voltage rt 8 Ccmwrti~ frequency
between each electric circuit and the metdlb cast, for 8
period of five (5) seconds. The RMS  value of the sbnmldfi -
voltage applied shall be 1.25  times tht mdm~ circuit opera-
ting voltage obtainable beiween the test pain*%.  - . . -

..
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7 0

710

720

730

7t0

750

Low Tmpcrrtunt Tbt hstrmmta, or components, l hr’J3 be mb$ecfed ta the
kmpereturts  indkrttd  Sn the following table St, rccoance  WitsI fhc$r
locstion in the riFfrlft. After wposurt to tht8t tgnptrrturca  for sbaprr,
rated ptrfonenct l htll b obtrintd in 15 rrimtes rifcti gppl,Acrtion of rated
power using the magnetic field l trcngth aptcifid irr p~~gr@ 5.6 accept
the field strength toltmnce 3r~ll be 2 20%..

Instnmnt Locrtion Temptrrtlmt

Heated Area (Temptrdaart Controlled)
Unheated Area (Tmptrature Uacontrolled)

-3=
4%

Hi&h Tmptrrturct  The rtquirtmnts  of Puagraph 7.1 shall apply em@ t&at
the acposwt  temperatures ahmll bt SOC for heated areas  and 7oC for whmted
areas ind rated &erfomwace &all be obtained in ) rpinutbrr  rffcr rpppl.$cat&on
of reed power.

mrtme Tcropereturt Dcposurtr The inrrtrumtnt, o r  comgollcfits, &all, Uter
~ttmatt txposurts ta ambient ttmperatwts of -(5sC md 7CXZ for pvioder of
2b hours each md dtlty of 3 how8 at room tmpttrture following completion
of the wpcmwe, meet  the requ%remtnta of Paragraph  6.1 md 6.2. There
mhall be no widenet of damage u 8 result of exposure W tsic exLr=e %a~-
puoturts  specified herein.

Wegnttic  Effects The aagnttic effect of the Type II Sndlcrtor &hall be
determined in ttnas of the deflection of 8 fret magnet,  8pproxbute~ 14 Snchea
long %n 8 magnetic field with 8 hofizontal intm&y of 0.18 (0.01) i86r
when the bdlcator in held in vtious positions on 8n crst-west lint  with its
nearest part 12 inches frau  the center of the magnet.  Thla ttsf *all first
be made with the imiicrtor not operating and then #hall be repeated tith the
indicator In nomal optr8tson. The nbadmm dcfltctioa of the *et iagnet
8h8u not exx:etd 5 degrees for uqy pointer OT dial position,

Humid% g The inatmament (indicator, trrvrsrlJttera ampltiier,  8%) shrll b
iiiaihn a chamber ma%ntained rt 8 %tmptrature of 70 + 2 C and 8 X@drtioe
htidity  of 95 + 51 for a period of ah hour& Afbr 618 period %he hr8t
shall be Bhut oTf rnd the instrument shall be rlloued fo COO1 for 8 period
of 16 hour8 in thb rtmosphtrt  in tiich the humidity risea to lOO# 8a tb
funperature decreases to not more than 38 C, nia complete cycle 8h&ll b
conducted:

l . ?�Wt t%mes for components located in uncontrolled temperature -em.

b. Once for components located Ln controlled -tmptmture ucaa, - -

fmmediately titer recycling, there ahrl be no evbkme of damage or corros10n
fiich affects performance, following this test, and the insbent  &all
meet the requirements of Section 6, except for Paragraph 6.8.

-

9

.
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- The bstnnntnt, ale optrrtlng, ah&l3 bt twted ~5th the

requency cychd bttuetn lb&t8 specified in hrr&r&ph  3.3.)  ia 15 &dml%8
cycles for l period of one hour Sn each ax%8 at m applied double amplitod,
uptciritd Sn Pvrgrrph 3.3.3, or an l cccltrrt%on  p4Xitd Sn Paragraph  3.3.)
whhhtvtr  18 the l%m%tine vaht or 8 tot&l of wet hour8 $0~ cbc&m
aotion dbration,  w?aichcvtr St 8pp~crble..

Ihc hstnmtnt  8hdl be %t8ttd d&ng ribratSom ti dtftra%ne  fhrt if %8
fux tioning properly. After the corapletioa of th%8  vikatlon twt, t10
damage 8hall be etidtnt and the indrment &tall meet the raqdrmmnk of
Section 6 (other than Puagr@a 6.8).




